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What is claimed is- 

1. (After Amended) Spinel ferrimagnetic particles, a composition 
formula of which when prepared is (CoO)o.5-x(NiQ)o.5-y(MO) x +y-n/2(Fe203)(M 
is a bivalent metal except Co and Ni), where, 

a value of n (molar ratio) = Fe/(Co + Ni + Zn) is 2.0 < n < 3.0, which is 
larger than stoichiometric amount (n = 2) of a spinel ferrite and smaller than 
that of 1.5 times, and, 

values of said x, y satisfy 0 ^ x < 0.5, 0 ^ y< 0.5, 0<x+y<0.5, 
wherein, 

also, superparamagnetic fine particles contained in said spinel 
ferrimagnetic particles produced by coprecipitation is 5% by mass or less. 

2. The spinel ferrimagnetic particles according to claim 1, wherein 
said M is a metal selected from either Zn or Mn. 

3. The spinel ferrimagnetic particles according to claim 1 or claim 2, 
wherein- 

the value of said n is 2.2 < n < 2.8; 

the values of said x, y satisfy 0 ^ x < 0.2, 0 ^ y< 0.2, 0.0K x+y 
< 0.2; and 

superparamagnetic fine particles contained in said spinel 
ferrimagnetic particles is 2% by mass or less. 

4. The spinel ferrimagnetic particles according to claims 1 to 3, 
wherein coercivity is 239 - 637 [kA/m] and saturation magnetization is 50.3 
X 10-6-88.0 X 10 6 [Wb-m/kg]. 

5. The spinel ferrimagnetic particles according to claims 1 to 4, 
prepared through a forming process comprising the steps of 

preparing mixed solutions by mixing each solution containing iron, 
cobalt, nickel and said M as water soluble metallic salt, respectively, by 
satisfying said conditions of x, y, n; 

preparing solutions containing coprecipitation substance by adding 
an alkaline aqueous solution to said mixed solutions and adjusting pH value 
to be 12.0 ^ pH ^ 14.0; and 

producing fine particles by heat-treating said solutions containing 
coprecipitation substance at 8(fC * 120^, and then performing filtration, 
washing and drying. 

6. The spinel ferrimagnetic particles according to claim 5, wherein 
said step of preparing said solutions containing coprecipitation substance is 



a step of preparing solutions containing coprecipitation substance by- 
adjusting pH values to 13.0 < pH < 13.7. 

7. A magnetic recording medium containing said spinel ferrimagnetic 
particles according to claims 1 to 6. 
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WRITTEN ARGUMENT 



To Examiner 

1. Indication of International Application PCT/JP03/13240 

2. Applicant 

Name MEIJI UNIVERSITY LEGAL PERSON 

Address 1-1, Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8301 

Japan 

Nationality Japan 
Residence Japan 

3. Representative 

Name (7916) Patent Attorney TAKAHASHI Isamu 

Address 7th Floor, Shinoda Bldg., 10-7, Higashi Kanda 

1-Chome, Chiyoda-ku, Tokyo 101-0031 Japan 

4. Date of Communication 

February 3, 2004 

5. Content of Argument 

(l) The examiner's position on the claims 1-7 over the following cited 
references is that* 

i ) claims 1-7 are not being anticipated by the cited references (novelty = 

Yes) 

ii ) claims 1, 2, 4*7 are being obvious (inventive step = No) 

claim 3 is being unobvious (inventive step = Yes) 
iii) claims 1-7 are being industrially applicable (Yes) 



References Cited 

1. JP 11-3813 A (cited reference l) 

2. JP 6-45129 A (cited reference 2) 

3. JP 52-7160 B (cited reference 3) 

4. JP 50-78599 A (cited reference 4) 

5. JP 7-267645 A (cited reference 5) 

6. JP 6-224020 A (cited reference 6) 



(2) In argument, the applicants have amended claim 1 as described in an 
attached paper. It will be discussed in the followings. 

(3) In order to achieve the object, claim 1 of the present invention in the 
application, as specified in the claim attached to AMENDMENT, comprises the 
following feature- that is, 

"Spinel ferrimagnetic particles, (a) a composition formula of which is, 
when prepared, (CoO)o.5-x(NiO)o.5-y(MO) x + y • n/2(Fe20a) (M is a bivalent metal 



except Co and NO, where, 

(b) a value of n (molar ratio) =Fe/(Co + Ni + Zn) is 2.0 < n < 3.0, which is 
larger than stoichiometric amount (n = 2) of a spinel ferrite and smaller than 
1.5 times that amount, and, 

(c) values of said x, y satisfy 0 ^ x < 0.5, 0 ^ y < 0.5, 0 < x+y < 0.5, 
wherein, superparamagnetic fine particles contained in said spinel 
ferrimagnetic particles 

(d) produced by coprecipitation 

(e) is 5% by mass or less". 

The amended feature (d) is supported by the description at lines 19-25, 
Page 10 of the specification, and etc. 

With the above-described features of the present invention, it enables to 
form spinel ferrimagnetic particles with the uniform and small particle 
diameters, and a magnetic material with excellent magnetic properties having 
high coercivity can be obtained. Especially, the content of the 
superparamagnetic particles is 5% by mass or less, which is almost equivalent 
to zero. Thus, when used for recording medium, the stable recording state can 
be achieved which is an excellent effect that is not of the conventional ones. 

(4) Comparison with Cited References 

i ) The cited references 1 to 3 disclose a ferrite made of Fe2C>3, Nio, ZnO, CoO 
in a prescribed ratio. Further, the cited references 4 to 6 disclose that a ferrite 
is obtained by the coprecipitation method. 

ii) However, all of the features disclosed in the above-described cited 
references are for forming soft magnetic ferrite with low coercivity and high 
magnetic permeability, which are different from that of the magnetic material 
as an object of the present application. That is, the object of the present 
application is to form magnetic material which is preferable to be magnetic 
recording medium with high coercivity and low superparamagnetic content 
ratio. As described, the objects of the cited references and the present 
application are completely different. Therefore, to combine the feature of the 
cited references, i.e. setting a prescribed ratio, with producing the ferrites by 
coprecipitation is not a simple aggregation but is quite difficult to conceive for 
those skilled in the art. 

iii) The present invention as disclosed in claim 1 of the present application, as 
described above, comprises the composition as noted in the features (a), (b), (c), 
and by producing it through coprecipitation method as noted in the feature (d), 
the spinel ferromagnetic particles with 5% by mass or less of 
superparamagnetic particle content can be produced as noted in the feature (e). 
As described, to combine the above-described composition setting and use of 



coprecipitation method is beyond so-called the ordinary creativity of those 
skilled in the art. Therefore, it is not believed to be easily achieved from the 
cited references. 

iv) Especially, with the above-described composition and the method used, the 
spinel ferromagnetic particles as the present invention has a characteristic 
"having 5% by mass or less of the superparamagnetic particle content", and the 
particles are specified by this characteristic. Such characteristic is not 
disclosed in any of the cited references and is not even suggested. Therefore, 
based on this, it is clear that the invention according to claim 1 is being 
unobvious. 

v ) The invention according to claim 1 of the present application, as described 
in the specification, is the magnetic particles having uniform and small particle 
diameter, and also has high coercivity. Moreover, the content of the 
superparamagnetic particles is almost zero so that stable recording state can be 
achieved when used for recording media, which is an advantageous effect that is 
not of the cited references. 

vi) The invention according to other claims of the present application is 
referred to claim 1 and claim 3 which is granted as being inventive by the 
examiner, so that, in the same manner, it is being unobvious. 

vi) The invention according to claim 4 which is referred to claim 1 is specified 
as being the spinel ferromagnetic particles with high coercivity. In any of the 
cited references, as described above, there is only a description provided in 
regards to soft magnetic ferrites with low coercivity and such characteristic is 
not described. Thus, even if it is viewed by the examiner that the invention 
according to claim 1 is being obvious, it is believed that claim 4 should be 
viewed as being unobvious based on the above-described reasons. 

(5) For clarifying the subject matter of the present invention, AMENDMENT 
as described above has been presented. It is believed from the foregoing that 
the claims now on file, inclusive of the amended claim, are allowable. 
Favorable consideration is requested for allowance for this application to be 
granted. 
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AMENDMENT 
(Amendment under Article 11 of Law) 



1. Indication of International Application 

2. Applicant 



PCT/JP03/13240 



Name 
Address 

Nationality 
Residence 
3. Representative 
Name 
Address 



MEIJI UNIVERSITY LEGAL PERSON 

11, Kanda-Surugadai, Chiyoda ku, Tbkyo 1018301 

Japan 

Japan 

Japan 



(7916) Patent Attorney TAKAHASHI Isamu 

7th Floor, Shinoda Bldg., 10 7, Higashi Kanda 
1-Chome, Chiyoda-ku, Tokyo 101-0031 Japan 

4. Subject of Amendment 

Claim 

5. Content of Amendment 

(l) Claim 1, line 10 on page 30, "produced by 
coprecipitation" is added after "particles 

6. List of Accompanied documents 

(1) Claim on Page 30 
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